Abstract
Systemic lupus erythematosus (SLE) predominantly aVects young women in reproductive age. 1 In 10-20% of patients, however, the diagnosis is made for the first time in childhood. [2] [3] [4] [5] [6] Several investigators have reported that age at onset has a modifying eVect on disease expression. This is important because examination of more homogeneous subsets, such as childhood onset patients, may allow for earlier diagnosis, better treatment, and more accurate prognosis. It has been noted that certain features of SLE usually associated with severity, such as nephritis or central nervous system dysfunction, are more common in patients with childhood onset SLE. In addition, serological abnormalities have also been reported to be diVerent in childhood patients. [2] [3] [4] [5] [6] However, the small number of patients that have been analysed in the diVerent series, the disparity in selection criteria for patient inclusion, the age limits adopted, or the definition of the variables make comparison of findings in previous reports very diYcult.
In this study, to better define the pattern of disease expression in childhood onset SLE patients, we have prospectively analysed the clinical manifestations and immunological features of 34 patients in whom the first manifestations appeared in the childhood from a series of 430 unselected patients with SLE.
Methods

PATIENT SELECTION
We studied prospectively 430 patients with SLE who were seen consecutively either as inpatients or outpatients between 1980 and 1995 and who were followed up by the same attending physicians (JF, RC, LP, MI). All were white and met the American College of Rheumatology (formerly American Rheumatism Association, ARA) 7 revised criteria for SLE. In 34 (8%) the onset of disease, defined as the initial manifestation clearly attributable to SLE, occurred before the age of 14, and they represent the childhood onset group described in this report. The remaining 396 (92%) patients presented the initial manifestations after the age of 14, and they represent the adult onset group. All had medical histories documented and underwent medical interview as well as routine general physical examination by a qualified internist. A serum sample from each patient was collected for the immunological tests. Clinical and serological characteristics of all these patients were collected in a protocol form. Salient features included in this protocol were: (1) age at onset of the disease, (2) age at diagnosis, defined as the age when the patient fulfilled four or more of the 1982 revised ARA criteria for the classification of SLE, (3) time of evolution of the disease, defined as the time from the onset until the present study, (4) clinical manifestations at the onset, (5) cumulative clinical manifestations during the evolution of the disease, and (6) laboratory features at diagnosis. Information collected into the protocol forms was transferred to a computerised database program (DBASE IV).
DEFINITION OF CLINICAL FEATURES
To minimise possible inter-observer bias, the variables of this protocol were carefully discussed by all the participating physicians on several occasions. The clinical manifestations evaluated in this protocol were defined according to the ARA glossary committee. 8 
LABORATORY STUDIES
Antinuclear antibodies (ANA) were determined by indirect immunofluorescence using mouse liver as substrate and regarded as positive if higher than 1:100. Anti-dsDNA antibodies were determined with Farr's ammonium sulphate precipitation technique and considered as positive if higher than 7 U/ml. Precipitating antibodies to extractable nuclear antigens (ENA), including Ro(SSA), La(SSB), U1-snRNP and Sm were detected by counterimmunoelectrophoresis using calf and rabbit thymus and human spleen extracts. Rheumatoid factor (RF) was detected by latex test and regarded as positive if higher than 25 UI/ml. Anticardiolipin antibodies (aCL) of the IgG and IgM isotypes were measured by an ELISA method as described by Gharavi et al 9 with minor modifications of our own. 10 The results were expressed as negative or low, moderate, or high positive, according to the recommendations of the 1986 workshop on standardisation of the aCL test. 11 The lupus anticoagulant (LA) activity was detected by coagulation assays in platelet free plasma obtained by double centrifugation following the recommendations of the subcommittee on LA of the Scientific and Standardisation Committee of the International Society of Thrombosis and Hemostasis. 12 
STATISTICAL ANALYSIS
Conventional
2 and Fisher's exact tests were used for analysing qualitative diVerences, and Student's t test for comparison of means in large independent samples of similar variance. A p<0.05 value was taken to indicate statistical significance. When several independent variables appeared to have statistical significance in the univariate analysis, a logistic regression test was performed for multivariate analysis to rule out possible confounding variables. In this case, only those variables showing statistical significance in the multivariate analysis were considered as significant in the results of the study. The odds ratio (OR) was calculated for assessing the risk of appearance of each variable. A lower limit of the 95% confidence intervals (CI) that exceeded 1.0 was taken to indicate statistical significance in the case of positive association and and upper limit lower than 1.0 in the case of negative association. Results of the analysis of continuous variables are indicated as mean (SD). This statistical analysis was performed by means of the SPSS/PC 4.0 and EPISTAT programs using the information stored in the database program.
Results
PATIENTS
Thirty one (91%) patients from the childhood onset group were female and three male (9%) (ratio female/male, 10/1, with no diVerence compared with the adult onset group). Mean age of this group at disease onset was 11 years (range 5-14) compared with 32 years (15-48) for the remaining patients. Mean age at diagnosis of SLE of childhood onset patients was 14 years (range 6-28) compared with 34 years for the adult onset patients. The interval between the time of onset and diagnosis was three years in the childhood onset group (table 5) .
Discussion
There have been several studies dealing with childhood onset SLE and their results suggested that age at onset modifies the expression of the disease in terms of clinical presentation, pattern of organ involvement, and serological findings. 2-6 13-33 However, the true prevalence of childhood onset SLE among the SLE population is unknown. One of the reasons is that there is not strict definition of childhood onset SLE. The most often used cut oV ages are 14 or 16 years at onset of disease [14] [15] [16] [17] [18] or at diagnosis. 19 20 However several studies use a higher or lower cut oV age. In our series, 34 (8%) of 430 patients with SLE developed the initial manifestations clearly attributable to the disease before the age of 14. In other series, the prevalence of childhood SLE in children younger than 16 is nearly 15%. 14 15 The onset of SLE is rare before the age of 5 years. 13 In our series, one patient presented clinical manifestations of SLE at the age of 5 years but none of our patients presented these manifestations before this age.
The female to male ratio in adult onset SLE is generally found to be slightly more than 10:1. A higher proportion of men is often reported in childhood onset SLE in some series. 14 20 21 26 27 but not in others. 18 22 28 In our series, men represented 9% of the cases of childhood onset SLE with a female to male ratio similar to that in the adult onset SLE.
Although there are many previous publications of paediatric SLE, the strength of this study is that, unlike many others, it compares children and adults from the same clinic population. Comparison of the clinical features at onset between childhood onset and adult onset patients reveals both similarities and important diVerences. The frequency of skin, joint, serositis, and haematological disease was similar in both groups and correlates with previous reports. 20 However, childhood onset SLE patients had more frequently renal involvement, fever, and lymphadenopathy, as has also been reported by other authors. 21 Nephropathy is often described in childhood onset SLE, 22-24 26 27 32 although this manifestation has been more frequently described in North American series-especially in children with a Central and South American Hispanic background 33 -than in European patients. 1 In our cohort, which includes all the patients diagnosed as having SLE in our areas, 20% of childhood onset SLE patients presented 6 26 33 Thus, SLE pattern is generally more severe in children than in adults. This inverse correlation between the severity of the disease and the age of diagnosis has been noted since the earlier series. 25 However, a striking finding is the additional organ system involvement over the course of follow up in both adults and children. As time goes on, prevalence of renal involvement is similar in both groups of age. The main significant diVerences during the evolution of the disease are the more common prevalence of malar rash and chorea in the childhood onset group, correlating with previous reports. 15 It is of note that the treatment given to children was similar to that given to adults, except for a more common use of azathioprine in childhood onset patients. No diVerences were detected between the groups concerning side eVects or drug toxicity.
Comparison of the autoantibody profiles of adults and childhood cases shows a similar frequency of increased anti-dsDNA and positive ANA in both groups. These data are in contrast with previous reports 14 31 in which the frequency of these antibodies is higher in childhood than adult cases. The only significant diVerence between the two groups is the higher presence of IgG aCL in children than in adult patients. However, there was not any case of thrombosis in childhood onset during the follow up period.
We conclude that the presentation and the clinical course of SLE varied in our series of 430 patients depending on their age at disease onset. Nephropathy, fever, and lymphadenopathy were more common in childhood onset patients as presenting clinical manifestations, while malar rash, chorea, and detection of IgG aCL were more common during the evolution of the disease.
